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(57) Abstract 

To provide a compound which inhibits the kinetic cell death of cardiac muscles without inhibiting cardiac functions. A 
1,4-benzothiazepine derivative represented by general formula (I) and a pharmaceutical^ acceptable salt thereof, wherein R re- 
presents H or C, to C 3 lower alkoxy; X represents O or H 2 ; n represents 1 or 2; R 1 represents H, substituted phenyl (wherein 
the substituent is OH or C, to C 3 lower alkoxy), (a), C, to C 3 lower alkoxy, or (b) wherein R 2 represents C, to C 3 acyl; and 
ph represents phenyl. 
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2. 3. 4, 5-f h7tFn-l, 4 -1>*/?7*\Z> ( 1 1 g) fccktf 
MJi^;UT^> (13. 5g) £THF (3 00ml) ML^ ZtllZT ? 
Vu^frtaV K (9. 5g) ^*^T1TU M&KT3 O^JH^l^c 1 

^y>J^yv^7A^o7h^7^- (7n-y;l/C-2 0 0, 2 0 0 g) 
CTfl^U n-^+-if> (6 0SB) +#&x^;w (4 0SI5) Ol^iCTig 
HJU 4-7? U n^-2, 3. 4. 5-fh7bFD-l, 4-^>\/^7 
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'H-NMR (CDC1 3 . 10 0MHz) 6: 

2. 7 6-2. 9 7 (2H, m) . 3. 9 9-4. 2 3 (2H, m) , 4. 7 2 
~4. 86 (2H. m) „ 5. 57-5. 79 (1H. m) > 6. 13-6. 9 
1 (2H. m) . 7. 12-7. 68 (4H. m) 0 
FD-MS (m/z) : 2 1 9 (M + ) 0 

3, 4. 5-xh7tKo-l. 4-^>^T4ft°> (1 
0. Og) («©Mf?tJl-6#M)> hiJiW$>(10. 2g)>7 
?yn^;l/?n'J K (6. 9g) *H««l©«iftffiira*KR**^ 4-7 
? U d^;U-7-> h**>-2, 3. 4. 5 -x h z> t Kd- 1. 4*> x /*7 

(10. 6 g) £'#fco 
mp 7 9. 0-81. 0°C 
KB r 

IRv (cm' 1 ) : 1 63 5. 159 5o 

max 

'H-NMR (CDCls. 100MHz) S : 

2. 6 9-2. 9 0 (2H, mK 3. 8 0 (3H. s) , 3. 9 7-4. 2 
4 (2H, m) . 4. 6 7-4. 82 (2H, m) . 5. 5 6-5. 82 (1H, 
m) x 6. 1 0-7. 5 3 (5H, m) 0 " 

FD-MS (m/z) : 249 (M + ) „ 

2. 3, 4, 5-xh7tKo-l. 4-OV?-7W> (4. 8 gK h 
Uxf-ybTS > (5. 9g) iJi^Dmf/^oV K (5. 5 g> 
ffUlOjailfttRiaiCKlfi:*^ 4-7'a ; &7-tr^^-2, 3. 4. 5-xb? 
tKn-1. 4 / OV3 L 7-trt , y (3. 5g)"t»fc. 
CHC 1 3 

I Rv (cm" 1 ) : 1 6 4 Oo 

max 

"H-NMR (CDC1 3 > 1 0 0MHz) H : 

2. 8 0-3. 0 0...C2H. m) x 3. 7 8-4. 1 8 (4H. m) . 4. 7 
0-4. 84 (2H. m) . 7. 15-7. 65 (4H. m) 0 
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7-^h + ->-2. 3, 4, Kp-1, 4 ~^>7?-7-tf f> (3 

. Og)> F'Jxf;i/7i> (3. 1 g) fccfctf^P^T-tr^yl^n >J K (3. 

2g) znmii®mmmtmmzmfo$-&s 4-7u*7*i-)v-i-t 

•>-2, 3. 4, 5-fF7tFo-l, 4^>7^7-trh s > (2. 5g)£*# 
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2. 75-2. 94 (2H. m) , 3. 68-4. 18 (4H. m) , 3. 8 

0 (3H X sK 4. 6 6-4. 8 1 (2H, m) N 6. 6 5-7. 5 8 (3H. 
m) o 

H^J5 

4-7? >J h*->-2, 3. 4. 5-f h7tKn-l, 4- 

^>7^7-lre> (4. Og) fcJ;^4-^>^t^iJi;>(3. 7g) £? 
pp*;UA (15ml) izmmb, lSi:T2BF^ll/:o '>'J *W7^ 
?ovh?*574- C73-yyl/C-2 0 0> 15 0g) *po* 
(9 8$) + ^y-;U (2 SB) 0fi£*tt£T»ai U 4- [3- [1- 
(4-^>x^) tf^U^-;U] yoW-yH - 7-^ + ->-2, 3, 4, 
5-rh^tFp-l, 4-'OVT7-et'> (6. 8 g) atM5 (-O ) * 
»fco (1. Og) Oml)-K*«PU Ett**- 

(10% (w/w) N 2ml) *an*.»tt£Lfc 0 
x-^U-Ctt^U tttttt (0. 95g) *»*£l/C»fc 0 
KB r 

1 R* (cm* 1 ) : 3 4 0 0, 2920s 1635, 1590 
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iLT) 

'H-NMR (CDC 1 s. 1 0 0MHz) o : 

1. 1 1-2. .9 5. (1 7H. mK 3. 7 8 (3H, s) , 3. 8 6-4. 
16 (2H, m), 4. 6 5 (2H, sK 6. 6 3-7. 5 4 (8H, m) c 
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4-yot7W-7-n + ^2, 3, 4. 5-f b7kKn-l. 4 
-<>*/*7-eV> (1. 3g) fc«t^4-^>^^t°^U^V (0. 9g)£ 
y-frb-Hj/i' (5 0ml) i:i)!IU cWl^'J-fA (1- 1 g) 
3i»n2nMmi/A:o SttSfczKfcSn** n p *;UAirT»fcB »ttJ«*IWD 

A5A^7h/77^- (9^-y;UC-2 0 0> 60g) (CTfflfKU *n 
(9 8SG) +y^y-^(2«) 0a***IC-C*lti U 4- [1- (4 
fcf<V v*—^] 7-fefvl/-7-> h^">-2, 3, 4. 5~x 
tKn-1, 4- / <> , /^7-tft , > (1. 7g)»o 

IR» CHC U (cm" 1 ) : 1 64 0o 
max 

1 H — NMR (CDCls. 5 00MH Z ) S : 

1. 14-2. 09 (7H, m) . 2. 48-3. 20 C8H. m) , 3. 7 
9 (3H. s) . 4. 00-5. 95 (4H, m) N 6. 65-7. 50 (8H. 
m) o 

FD-MS (m/z) : 4 1 0 (M + ) 0 

4- 7 >?VuJJl-2, 3, 4, 5-fb7bKn-l, 4 -^/fTtflf 
> (lOg) (150ml) CMU c nfcfrftTtSftx 'J 7 

U;u (9. 3g) 0^l=Tli«H»#Lfco ctiKTK^Snx.? pp** 

0> 20 0 g) ir-CKHBU n-M^> (7 0«) +l»*^(3 0«) ® 
«R-^»«E^T»ttJ U 4-7*yn-f/U-2-*nn-2. 3. 4, 5-xh5 
fch'p-1. 4- / O x /^T-b*h°> (1 0. 5g) *»^o 
mp 6 6. 0-6 8. 0°C 
K B r 

I R V (cm' 1 ) : 1 6 4 Oc 
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'H-NMR (C D C 1 3 n 10 0MHz) S : 

4. 05-4. 15 (2H, m) , 4. 45-5. 00 (2H, m) , 5. 0 
1-5. 22 (1H S m) „ 5. 5 5-5. 85 (1H, m) , 6. 15-6. 
8 5 (2H, mK 7. 2 0-7. 7 0 (4 H> m) 0 

mm 8 

4-7? *)v4Jl/-7-M b*is-2, 3. 4. 5— fh^tKo-l. 4- 

^>^7-tfh*> (4. o g) ^ mtw? vji> (2. 3 g) znm\i tmm 

4-7?>)v(Jl'-2-tnu-7-/ b*->-2. 3. 4, 5- 
Th5hKD-l, 4-^>'/^T-etT> (2. 4g) 4lfc, 
mp 97. 5-9 9. 5 e C 
KB r 

I Rf (cm-') : 1 6 4 0o 

max 

1 H-NMR (CDC 1 3 . 10 0MHz) 5 : 

3. 8 4 (3H. s) > 4. 13-4. 2 3 (2H, mK 4. 4 5-5. 2 
0 (3H, m) x 5. 6 0-5. 8 5 (1H, m) . 6. 15-7. 60 (6H, 
m) 

mm 

ftJx£cD4-7? >Jo^;U-2-^od-2. 3, 4, 5— rh^tKo-l. 
4-^> % /f-7ife> (2. 9g) *J«ktf5- LK) ?f > K— -'l' (2. 

5g) ^7-trh-h'J;U (8 0ml) £»1S¥U CtiKEftffift (4. 8 g) £ 

•>'J*y;^7A^D-7h^77^- (7 3-y;UC-2 0 0, lOOg) \zx 

4_ 7 ^ijp^ ;l/ _2- [ (5-7^^5 K) -OY-fr-S-JAS] -1. 4 
-^>^7-t?b*> (3. 0g)*j|fc, 
K B r 

IR» (cm" 1 ) : 3 2 5 0> 1 6 4 0 o 

max 



WO 92/12148 PCT/JP91/01804 

14 

'H-NMR (CDC 1 3> 10 0MHz) o : 

2. 0 8. 2. 12 (each 1. 5H. each s) . 3. 5 0-5. 
80 (5H. m) . 6. 10-8. 05 (12H. m) . 9. 08 (1H. br 

s) o 

FD-MS (m/z) :39 1 (MO 0 

n»M i o 

jtuxE©4-7?'Jn>f/U-2- [ (5-7**$ K) 4 > h'-*-3-4 M 
_ lt 4 -/<yy*^7-fe-fy (3. 0g) fc«kD ; 4-^>^^t 0 ^U^> (1. 
7g) ^^od^A (3 0ml) fcck^V^y-^ (5ml) 1«U ^ 
i:T2 4«iUc $J£TK&&£®*&. •> tf * 5 A ? o 

^ h -7 ^ _ (9r3-WC-2 0 0> lOOg) fCTflftSU 

(9 7«J) (3») 0fi^*Klw-C»Hl 2- C (5- 

i F) jy\:-,v-Z'-4)V] -4- [3- Cl~ U-'O'SW t'^'J*- 
jl] fu\£*-A>l -2. 3. 4, 5-xh7tKn-l. 4-^/^7-trfcf 
> (4. 0g) ttfc£$) (o) ) Z<Dit&® (I." 0g) »Ioi 

IRi KBr (cm-0 : 34 0 0. 3 25 0. 16 3 5. (i§MMtLX) 0 
max 

'H-NMR (CD C 1 3. 10 0MHz) o : 

1. 0 0-3. 0 0 (13H. m) . 2. 0 7. 2. 1 3 (each 1. 5 
H. each s) . 3. 4 0-5.' 2 0 (7H. m) . 6. 6 5-8. 10 (1 
4H. m) . 9. 3 5 (1H. b r s) 0 
FD-MS (m/z) : 5 6 6 (M*) 0 

mmmi 1 

IUai©4-7^ U nW;U-2-^DD-2, 3. 4. 5-f F7t Fn-1, 
4-/Oy^7Hf£> (1. 0g) . (0. 9g) 

(o. 8g) %mmm9 tmm<DMi&mi~T%j&£-&, 4-t^jo^^-2- 

y^-;U^v-2, 3. 4. 5-ff7tFn-l, 4 --OVf-7-tr £>( 1 

. 0g) zm~o 
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CHC 1 3 

I Ri (cm" 1 ) : 1 6 4 Oo 

max 

'H-NMR (CDC 1 3 . 1 0 0MH z ) S : 

1. 60 (3H, s) , 1. 65 (6H, s) , 2. 00 (4H, br sK 
3. 75-5. 2 0 ( 9 H N m) N 5. 4 0-5. 8 0 (1H, mK 6. 10 
-6. 7 5 ( 2 H N to) n 7 . 10-7. 3 5 (2H. m) x 7. 4 0-7. 6 
0 (2H, m) o 

FD-MS (m/z) : 3 7 1 (M + ) c 

nmm 2 

Siji£04-7? y D^;l/-2-y7-W->-2, 3, 4, 5-fh7bF 
p-1, 4-^>V^74ffcf> (1. 0 g) 4 -0?/l/hX>j 5>> (0. 

6 2g) £Hi&m 0£ll«©8i!je?£KTEJS$-ti\ 4- [3- [1- (4-^ 
>v^;i/) tX'j yo t°^-~;u] -2-^7-;i't+->-2, 3, 4, 5 
-rh7tKo-l, 4-^V^y-fcre:/ (1. 3g) ('\> ) &g 

fco COflAtt (1. 1 g) *HHW5iig*0^ftt?4KlU ±£S££ (1. 0 
g) ^7^iilTi/: 0 
C H C 1 

IR» (cm" 1 ) : 1 6 4 0 (*&$*££ UT) 0 

max 

1 H-NMR (CDC 1 3s 1 0 0MHz) o : 

0. 80-1. 70 (5H. m). 1. 58> 1. 6 2> 1. 6 8 (each 
3 H N each s) N 1. 80-2. 10 (4H, br s) N 2. 30-3. 
0 0 (8H, m) , 3. 7 0-5. 3 0 (1 1H. mK 7. 0 5-7. 3 5 (7 
H, m) % 7. 4 0-7. 6 0 (2H, m) , 
FD-MS (m/z) : 5 4 6 (M + ) 0 

rnmu 3 . 

luii2©4-7^ l jD-r;U-2-^uu-7-^ h*->-2, 3, 4. 5-fh 
5tKo-l. 4-^>V^7-t*f> (2. 3 g) fc«fc^'7-V-;U (1. lg) 
IkWctf-lsy (5 0ml) IzmmU Z.tUZi&4m~xX (2. 8g) *Jd^., 
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A^D7h^7^- (93-W-2 0 0. 5 0 g) CTtSU n-^ 
if> (7035) +»»xf-yu (30$) OS^»»JiT*ttlU 
;l/ _2- [4-^ h + S/7x-^] -7-> h**>-2. 3, 4. 5- 

IR» CHCl3 (cm" 1 ) : 1 640o 
max 

'H-NMR (CDC 1 ss 1 0 0MHz) o : 

3. 81 C3H. s) . 3. 83 (3H, s) , 3. 60-5. 45 (5H, 
m) x 5. 5 0-7. 6 0 (1 OH, m) „ 
FD-MS (m/z) :3 55 (M + ) 0 

3. 4, 5-fh7kKD-l. 4-^>^74ff> (1. 2g)^4- 
O^;l/t 0 ^U^> (0. 9 5g) «»«5tH*0»aSft»--CRje?**. 4 
_ [ 3 _ n- (4-K>i?jv) t^'J^] 7Pf^-;v] -2- (4-> 
F^>7x-^) -7->^'>-2, 3, 4, 5-fh7kKo-l, 4-* 
^/^7-fefhf^ (1. 7 5g) (flA*B C-) ) Z0it&® (1. 2g) 

*«R«5tH*o^»iU £K£ (1. 2g) ^iU^, 
KB r 

IRi (cm' 1 ) :3 4 30> 1 64 0> GfflHfii: l/r) 0 
max 

'H-NMR (CDC 1 3, 500MH Z ) e : 

1. 1 0-3. 0 0 (1 5H. m) , 3. 8 0 (3H. s) . 3. 8 1 (3H N 
sK 3. 7 0-5. 2 1 (5H. m) . 6. 6 2-7. 6 5 (1 2H, m) 0 

FD-MS (m/z) : 5 3 0 (M + ) 0 

nm\ i 5 

m&C>4-7v*:T-t s f-)\<-2, 3. 4. 5— r V? t Ko- 1. 4-'<>V 
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f-7*?tr> (2. 5g) fei[fM^7'J^ (1. 5g) ^PITOIM 

tKo-1. 4-^>v^7-t?e> (1. 4g) *Hfc, :o^(0. 3 0 
g ) , y^-*-^ (o. 3 0g) Is&VIAilMm (0. 2 6g) £HSfc0>J9© 
i¥ig&ct|I|ifK£f£;£-ti\ 4 -yot 7-fe^/l/- 2 -¥7-;l/t+->- 2. 3. 

4, 5-x h5t Kd- 1, 4-^>Vf-7HfhT> (0. 2 1 g) ot> 
TCOM (0. 21g)^ 4-^>^tXiji?> (0. llgKfciif 
j^^'J^A (0. 13g) *H»0!l6©»!3Sfe<!:P«lwSJS$^ 4- [1- 

U-'OSMO txy^-;l/] 7-tr^;U-2-y^-^+->-2. 3, 4, 
5~rh5fcKn-l, 4 -^>V>7-fef f> (0. 2 6 g) £*ffc 0 
CHC 1 3 

I Re (cm" 1 ) : 1 6 4 0o 

max 

»H-NMR (CDC 1 3% 5 0 0MH 2 ) o : 

1. 2 8-2. 15 (llHs mK 2. 4 8-3. 4 0 (6H, m) N 1. 
5 7 (3H, s) N 1. 6 4 (3H, sK 1. 6 8 (3H y sK 3. 8 0- 

5. 3 0 (7H, mK 7. 10-7. 5 6 (9H, m) 0 
FD-MS (m/z) : 5 3 2 (M + ) 0 

mmm 1 6 

i!1i$©4-7'n*7-t?5 1 /U-2-?nn-2, 3. 4, 5-f h7hFo-l, 
4-^>^7-tfb°> (0. 5 0gK 5— (.T-tefi K) ^>Y—)V (1. 0 

g) fccktfigftffiia (o. 7 8g) zmmq9®mi&&tmm\zm^&, a- 

7u*7t1-Jl-2- [ (5-7** K-^-3--T;H -1,4- 

^>'/Wtf> (0. 6 7g) » :O^I(0. 67g),4-^> 
y^txijx>(0. 3 3gK fc,fctf«lfcrty*A (0. 4 0g) £H!*0J6 
©IWlfeiRHIirR**^ 2- [ (5-7-fe^S K) -<> K-^-3 —f^] 
-4- [1- (4-^>^) h^Vv^/l/) 7-fe^;U-2, 3. 4. 5-fh 
5bKn-l, 4-^>"/^7-t?b 0 > (0. 66g)£*ffc 0 
CHC 1 3 

IRi (cm") : 34 7 0s 1 6 7 0> 1 630 o 

max 
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"H-NMR (CDC 1 S x 5 0 0MHz) J : 

1. 10-5. 35 (18H,m),2. 13s 2. 15 (each 1. 5 
H, each s) v 6. 8 0~7. 9 5 ( 1 3 H, m) > 8. 6 5 ( 1 H. b 
rs)J. 80(1H. s)o 

FD-MS (m/z) : 5 5 2 (M + ) 0 

%m\i 7 

Btj^©4-yn^T-i?^;L'-2-^DD-7-y h*«>-2, 3. 4, 5 — r 
h5tKa-l. 4-K>V^TW> (0. 19g)s7-V-;KO. 07 
g) *J:Cf*{fc»-XX (0. 1 7 g) *»m 3©MS*WiCEfc*** 
4-^p^7W-7-^ h^->-2- U-J* h + ^7x-;U) -2, 3. 
4j 5 _ f ^ t Ko- 1, 4-^>Vf-7-b*lf> (0. 17g) *^fco 

(0. 17g), 4-^>^t'^'J> ? > (0. 0 9g) ts&&B&ktiV 
?A (0. lis) *£lft«6©**ffi£H*KR£3-ti\ 4- [1- 
>5W T*^-7-> h + ->-2- (4-> h + 

-2. 3, 4. 5-fh7tKo-l- 4--<>V"f-7^f> (0. 20g)^ 

CHC 1 3 , ^ic^n 
I R> (cm' 1 ) : 1 6 4 0o 

max 

'H-NMR (CDC 1 3 > 1 0 0MHz) 0 : 

1. 0 0-3. 5 5 (13H. mK 3. 8 0 (3H. sK 3. 8 1 (3 H. 
sK 3. 7 0-5. 4 5 (5H. mK 6. 6 2-7. 5 6 (12H. m) c 

FD-MS (m/z) : 5 1 6 CM*) 0 
*»0918 

liJ&cD 4- [3- CI - i A— tXU^;l/] fv^X-M -7 
->h*S/2. 3. 4. 5-r-h5tKn-l, 4 -«>*/*Tl£ bT> ( 0. 9 
0g) ^f h7hFD75> (5 0ml) K&PU O'CKTikSMfcT./US-tf 
AUf-SA (0. 2 4s) £fln*U 0 o CKT2B#P a W#t/^o «^bU»5A- 
1 0*ft«CTafHO7K^t7;i/J-^A>Jf-9A*»«PUfc!ft-b7'f httfflL 
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0 0> 2 0g) IwTflHSIU ?on*/l/A (9 8SB) + (2«) ©1 
§»«i:-C»lUU 4- [3- [1- (4— 'OSW f^U^-^] -/nhVU] 
-7-* h**>-2. 3. 4, 5-fh5bKD-l, A-OV+TWs (Q 
. 7 1 g) 

CHC 1 3 

1 R»- (cm" 1 ) :1 5 9 5s 1 4 8 Oo 

max 

1 H — NMR (CDCls, 500MH Z ) o: 

1. 24-2. 9 2 (1 9H, mK 3. 30-3. 3 5 (2 H, mK 3. 
7 8 (3H, s) „ 4. 11 (2H, s) „ 6. 6 5-7. 4 5 (8H N m) 0 
FD-MS (m/z) : 4 1 0 (M + ) 0 

m&m 1 9 

ffi®<D4- [3- [1- U-Ov^lO bWJ 5>— AO 7°nt 0 *-/U] -2 
- (4->F + ->7x-;b)-7-n+y-2, 3. 4. 5-f h^tFn- 
l. 4— ov+TWy (l. o g) fc«ktf**'fky^5-tfAijf-tfA (0. 
22g) *«H«ll8©«J6i6tBlttlcRl£i:$-li-> 4- [3- [1- (4-* 
> v>Vi/) U 5?-;u] 7~n b°;u] - 2- (4-^ b * x -7-> h 
**>-2. 3, 4, 5-f h7bKo-l, 4-'OV^7-fc?tf> (0. 4 6 g) 

CHC 1 3 

I Ri- (cm' 1 ) : 1 61 0> 1 5 9 5> 1 5 1 0o 

max 

1 H-NMR (CDC 1 3x 5 0 0MHz) c : 

1. 2 4-2. 93 (17H s m) N 3. 4 0-4. 4 6 (5H, mK 3. 
7 9 (3H, s) v 3. 8 0 (3H> sK 6. 6 9-7. 5 0 (1 2H, m) 0 

FD-MS (m/z) : 5 1 6 (M + ) e 
H&0J2O 

m&OA-7? ijD^;l/-2-?DD-2, 3. 4, 5-f h5k Kd-1, 
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4-/<>^7%*t c > (0. 2 0 g) , *9J-Jl> (0. lml) fcitfigftSI 

-xx (o. 31 g) ^mmmisommmtmm^m^, 

;u_ 2 -^ h + i/-2, 3. 4. 5-f h7k Ku-1. 4 V*7*£ V > 
(0. 19g) *%iZo z®4t&® (0. 18g) teJ:tf4-^>^hT^y^ 
> (0. 19g) ««W5©«**tRI*llwRi6**> 4- [3- [1- (4 
•?—/!/] yntf^-yp] -2-^ 3, 4, 5- 

xh5tKn-l. 4- / OVf-T-tr't 0 > (0. 2 5g)%Hfc. 
CHC 1 3 

IRi (cm' 1 ) : 1 640o 

max 

'H-NMR (CDC 1 s > 10 0MHz) o: 

1. 10-2. 10 (7H> m) > 2. 40-2. 95 (6H, m) „ 3. 3 
5 (3Hk s) v 3. 65-5. 10 ( 7 H% m) . 7. 00-7. 30 (7H> 
m) > 7. 3 5-7. 5 5 (2H> m) „ 

FD-MS (m/z) : 42 4 (M + ) . 
<WtM%l-t h*->-2. 3, 4, 5-fh7tFo-l, 4— 0*/f-7 

»ll 

2. V-^t Ka + S/g&WK (5 0. Og) £7* h- h »J ^ (4 0 0ml) 
KgJSIU itlKW«yyf-^ (6 7. 5ml) fcitfiSK* 'J *A (9 8. 1 
g) «D;U 3^JnrSM8«EU/=o 7K«rUD«^oo*;l/AfttfjU^o tttfc&£ 

/^7A^o7h^77^- (93-y>c-2oo, 200 g) kthuu 

n -^^ y (9 5$) (5SKJ ©g£JSJ£irci&tb U 

2-'W Kn*->-5-> h (4 7. lg) £'&tz 0 

IRi CHCl3 (cm" 1 ) :325 0> 1680> 1 6 2 0 o 
max 

'H-NMR (CD C J 3 . 10 0MHz) o: 

3. 77 (3H. s) . 3. 94 (3H. s) % 6. 89 (1H. ck J =8. 
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5Hz) > 7. 06 (1 H, dd, J = 2. 9Hz. 8. 5HzK 7. 27 (1 
H. d, J = 2. 9HzK 10. 27 (1H. s) 0 

mum 2 

m^O/^-Jl 2-'>f Ko + i/-5-> l>*^£m§& (4 7. 4g)£'^ 
^y^-fc/UATS K (400ml) K»»U :ni:i, 4-^71ffc:->?D [2 
, 2]***>(43. 8g) fccktW^;U^*#;U/<^/U*nU K (4 8. 
OOg) £fln;U gfii:t2 0Wl/:o 10%iiM7R (3 00ml) 

Ufc 0 £ 5*1*89** n-'Mrlf-i/ (230 +8ftfcxf-;u (lffi) 
©zS&7&&-e»U >f-;U 2 [ (i>J?Jl7iJ) ****V/ h*->] - 
5-> h (5 5. Og) £*f£ e 

mp 99. 5-100. 5°C 
CHC 1 s 

1 R* (cm") : 1 710> 1 4 90 o 

max 

1 H — NMR (CDC1 3N 100MHz) f: 

3. 37 (3H> sK 3. 45 (3H, sK 3. 83 (6H. sK 7. 
0 2-7. 0 9 (2H, m) , 7. 4 5-7. 5 1 (1H, m) 0 
nS9!ffll3 

fuiEO^/U 2 [ (<J/*/\,7iJ) W*y> b*v] -5-> b*-> 
3clLSK(2 0. 0g) i:^7xi;i/x-f;K10 0ral) ^ 2 6 5- 

2 7 ori:T9i$rBM&u a^y'j*^7A^D7^77>f- (93 

-y;l/C-2 0 0. 20 0g) KTttillU n— (6 5$) +ftSif 

5->h + »>$.Mtt (16. 4 g ) £&fc 0 

mp 6 4. 0 — 6 5. 0°C o 
CHC 1 3 

IR> (cm* 1 ) :1 720. 1 6 5 0> 1 5 9 0o 

max 

1 H — NMR (C D C 1 3 n 1 0 0MHz) 6 : 
3. 04 (6H. s) N 3. 83 (3H. s) „ 3. 87 (3H. s) % 7. 
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0 0 (1H. dd. J =2. 9 Hz. 8. 5 Hz) . 7. 3 9 (1H. d. J = 
2. 9Hz). 7. 42 (1H. d. J = 8. 5Hz) 0 

mum 4 

gijiE©^^ 2 i?^f-7U*yw<*W;uf-^-5-^ h*->£B#K (2 0. 
Og) £>*y-/W (2 0 0ml) K&#U cinfc*- HJtfAy h*->K (8. 
Og) *Jni2 0^WlBJ»a*b^o 10Mi£&7k (3 0 0ml) c&tfgl^ 
*/WCT»tBl/fco ?««U *ETC*» 

0 0. 20 Og) ItxmUU n-^**> (9 0«) (10815) 
0S^?§iitCT^ai U ^ 2-^^*^h-5-^h* (11. 
0 g) ££fco 

IR» CHCl3 (cm' 1 ) : 1 70 0. 1 59 0. 1 4 70o 
max 

'H-NMR (CDC 1 3 . 1 0 0MHz) 5 : 

3. 80 (3H. s) . 3. 92 (3H. s) . 4, 47 (1H. s) . 6. 
8 8 (1H. dd. J =3. 0Hz. 8. 5 Hz) . 7. 2 2 (1H. d. J = 
8. 5Hz) . 7. 51 (1H. d. J=3. 0Hz) „ 
H»J5 

m&<»S f-fr 2-t)W?\--5-* hf-isgMMM (6. 5 g) fciO 1 ! 
82-^o0xWi> (4. 6g) ^^yWWJ.F (10 0ml) 
ic^JgU cfttcftftT^ h 'J a> b*-> K (4. 7 g) £in;i*:&. 
12Btf H 1WUc 0 1 0%i£S?7K (1 0 0ml) K&tf. ? DO^;UAft]{±l Lfc 0 

tz 0 :n«if^ (5 095) +n-^i^> (5 0$) ®g£&i£-C&7£ L. 

f^-5-**y-2. 3. 4, 5-rh5hKu-l. 4-'OVf- 
7-tft'y (3. 2 g) *ntio 
mp 1 64. 0-1 6 6. 0°C 

IR> CHCl3 (cm' 1 ) : 3 35 0. 1 64 5. 1 4 50 o 
max 
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'H-NMR (C D C 1 3 N 1 0 OMHz) 6 : 

2. 9 3-3. 14 (2H, m) % 3. 2 4-3. 4 8 (2H. m) , 6. 9 
2 (1H, dd, J =2. 9 Hz, 8. 5HzK 7. 1 7 C1H, br sK 
7. 23 (1H, <U J=2. 9Hz) 7. 41 (1H, d, J=8. 5Hz) 0 

FD-MS (m/z) : 2 0 9 (M + ) 0 



xh-7hKD75> (150ml) IZjkMltTJVi A U a (2. 7 3 
g) fc<£tfiijKii©7-> h*'>-5-**7-2. 3, 4, 5-t h^k Ko- 
1. 4-^>*/f-7-tfe>(5. 0 g) fcfc&TKWU 3B^naiMS«EU^, 

h »J 7A • l OTKffffcfcSnifcgu •b^i' hSESLfco 
U 7-> h**>-2, 3, 4, 5-fh7t Ko-l, 4 -OVf- T-if t°> 

(4. 4 g) zntzo 

CHC 1 s 

IR> (cm* 1 ) : 1 24 0, 1 0 5 0o 

max 

'H-NMR (CDC 1 3 . 10 0MH z ) 5 : 

2. 6 2-2. 8 8 (2H, mK 3. 2 7-3. 5 8 (2H, m) „ 3. 7 
9 (3H, sK 4. 0 9 (2H, sK 6. 5 9-7. 0 0 (2H, m) % 7. 
4 6 (1H. d, J = 8. 5Hz) o 

FD-MS (m/z) : 195 (M + ) 0 

<mmum> 
mm& ( i ) 

M3 0 0~3 8 0 g©«ttt5y hfr&4l**«ttiU 8 0 cmTRttEECT? 

/ \>-tf'-5-i' h • t57 — #'.t>— h (K r e b s - Henseleit bica 
rbonate)&(37°C, pH7. 4) $-9 5%0 2 + 5 %C 0 2 iI£#*T 
tt&tt Lxmi^tZo tt&bttl* 330beats/mint\ m»J8*-f S C <t 
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^yvjjvm-c.'ioftmvm. hvif-mmtbx, o. lmgrKu 

■M>*&tiO. 5ml *-ftAU Ht- *0ia*lwlOm 

gA 7x^ 1 m 1 7K»»*ttA U *© 2 ^Ittia <0 t& 

% ±> +> +-k +++) «r«b^ (-) . (±) > «^ tMWDlEAm 

m (2) 

#*3 0 0~3 8 0g©Jitt5y bfrb&m%ftto^ 8 0c m^fiElvTs 
5>y>K^7aicKilttri6 (1) tHftfrti*^ S^l^fy^ 

Mmu <«iio*ft*»ibfc. ami*. CHR) x£&**EE 

(LVP) ©i^i:Mb^o 



(M) 


mm 


©UK* 


(HRxLVP. ziy 
bo~;u=l 0 0%) 




n 


+—+ + 


100. 2±5T 4 


10" 6 


3 


+~+ + 


35. 9±9. 8 


10' 5 


5 




10. 4±5. 2 


10' 6 


3 


— ± 


101. 1±2. 5 


10' 6 


3 


— ~± 


92. 3±7. 2 


lO' 6 


3 


— ± 


96. 5±3. 8 


10" 6 


3 


— ± 


96. 0±5. 4 



4t&® (p) 

lfc&^ (^) 
(-) 

*K»^a (1) **ttK2Fft (2) 
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mzm#m^tz 0 xiz<i&m c>o ~ c=o \u m (2) om^^m 

* 3 c t u k i ft® K9ft£ £S6» T * 3 mwimx'h Z o 
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